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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 5 
December 2008 has been entered. 

Status of Claims 

1 . Responsive to the amendment filed 4 March 2008, Claims 1 9, 35, 41 , and 43 are 
amended. Claims 19-20, 22-32, 35, 37-39 and 41-47 are currently under examination. 

Status of Previous Rejections 

2. Responsive to the amendment filed 4 March 2008, the independent claims have 
been amended. New grounds for rejection are presented. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/802,141 
Art Unit: 1793 



Page 3 



This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



4. Claims 19-20, 22-24, 27-30 and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent 5,451 ,275 issued to Amateau et al. (hereinafter 
"Amateau"), in view of U. S. Patent 6,729,171 issued to Ladousse et al. (hereinafter 
"Ladousse"). 

Regarding claim 19, Amateau describes the invention substantially as claimed. 
Amateau describes a method comprising the steps of 

(a) heating a metal workpiece in the form of a near net shaped 

gear blank having gear teeth surfaces above its critical temperature to 
obtain an austenitic structure throughout its surfaces; 

(b) isothermally quenching the workpiece at a rate greater than the 
critical cooling rate of its surfaces to a uniform metastable austenitic 
temperature just above the martensitic transformation temperature; 

(c) rolling the gear teeth surfaces of the workpiece to a desired outer 
peripheral profiled shape between opposed dies, each die having an 
outer peripheral profiled surface, while holding the workpiece at the 
uniform metastable austenitic temperature, the gear teeth surfaces 
undergoing densification. plastic deformation and strengthening as a 
result of the rolling operation; and 



(d) cooling the workpiece through the martensitic range to thereby 
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harden the surfaces of the gear teeth. 



More specifically, in claim 1 , Amateau describes; 



Kb) heating: a workpiece m the form of a aesr set 
^ shaped gear blank: having c&fburksd gear £ee& i 

solaces &bwt Is* critical t«mper«s« to -obtaia aa . 

sasteaitsc ^mcSurS' th roagkcmt its csrbunsffiG sis?* 

facest 

(c) iso thermally quesdhiiig iSjs gear blank at a rase 
gee&tet than the Critical CCOHiig fate of its Carba- * 
rked surfaces to a taufonc metastabfe fcssieaife 
temperature jsa s&bove s^f* ia«rseasllic trsasfcima- 
doc temperftt'^re; 

(d) holding f he temperature of && gear 'steak s£ said 
uniform temperature while re-Msg the gear teeth < 
ssirfaoes between a pair of diametrically opposed 
rolling gear dies to a desired shape before martens- 
Uic irassformBtjOH occurs; end 

(c) eooliag the gear thsoiigh the amrtejssitic fangc for 
the carbmixecl gear surfaces *o hardea the gear : 
surfaces:, 

Amateau does not disclose wherein the workpiece is a powder metal workpiece. 
Amateau describes roll-finishing the gear (see Title, for example). Amateau describes 
wherein the gear is a high-performance gear and meets the dimensional tolerances for 
AGMA gears (see col. 6). Thus, the limitations of rolling to a shape from tooth tip to 
tooth root on both sides of the gear tooth so that the tooth has dimensional tolerances 
for power transmission gearing are met. 

Amateau does not describe wherein the dies have a powder metal gear tooth 
finishing surface configured to geometrically finish the powder metal surface of each 
tooth during rolling. Amateau does not disclose that the near net shape blank is a 
powder metal blank. Amateau describes that the blank is " hobbed or otherwise formed 
using conventional techniques" (see col. 6). 
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Ladousse teaches a method of rolling gears from powder metal sintered blanks 
(see Abstract). Ladousse teaches that the method uses dies (tools) with a peripheral 
geometry designed to impart the appropriate shape to the powder metal blank (see cols. 
1 -3, cols. 1 1 -1 2). Ladousse teaches that this may be done with opposed dies (tools) 
(see cols. 3-6, Figs. 1-5). Ladousse teaches that the dies have the desired geometry in 
order to obtain the desired shape of the part (see col. 6). Ladousse teaches that the 
method may be used to size or finish the gear shape (see cols. 1 1 -1 2), thus meeting the 
limitation of each die having an outer peripheral powder metal gear tooth finishing 
surface configured to geometrically finish the powder metal surface of each tooth during 
rolling. Ladousse teaches that the use of sintered powder blanks is desirable because 
these are "very economical to produce" (see col. 7). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to substitute a powder metal gear blank as taught by Ladousse for the hobbed gear 
blank disclosed in Amateau, because Ladousse teaches that the powder metal blanks 
are economical to produce (see col. 7). 

Regarding claim 20, additional steps (e) and (f) claimed by applicant would be 
inherent in step (d) of Amateau shown above, if that step were performed as stated 
above on a powder metal gear blank (see MPEP §21 1 2). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM 
workpiece to collapse and to cause the workpiece to plastically deform. Ladousse 
further teaches that the gear is compacted and density changes during the compaction 
process (see cols. 7-13). 
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Regarding claim 22, Amateau and Ladousse are applied to the claim as stated 
above. Densification is well known in the art to be the primary goal of sintering 
operations, and is thus an inherent part of sintering (see MPEP §21 1 2). 

Regarding claim 27, Amateau is applied to the claim as stated above. Ladousse 
discloses wherein the powder metal workpiece is pressed and sintered prior to rolling 
(see cols. 1-2). 

Regarding claim 23, Ladousse discloses wherein the powder metal workpiece is 
pressed and sintered prior to rolling (see cols. 1-2), meeting the definition of single 
pressing the workpiece. 

Regarding claim 24, Ladousse discloses wherein the powder metal workpiece is 
pressed and sintered prior to rolling (see cols. 1-2), meeting the definition of single 
sintering the workpiece. 

Regarding claim 28, Amateau is applied to the claim as stated above. Ladousse 
teaches that common densification thicknesses are described in the art which fall within 
the claimed range (see cols. 8-9). Ladousse further teaches that the densification 
thickness is chosen by one of ordinary skill in the art depending on the density and 
material of the blank, and the geometry of the dies (see cols. 10-12). Thus densification 
thickness is a results-effective variable and would have been optimized by one of 
ordinary skill in the art without undue experimentation. Applicant is further directed to 
MPEP 2144.05. 

Regarding claim 29, Amateau discloses fabricating a parallel axis gear (see col. 
2, lines 9-44). 
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Regarding claim 30, Amateau discloses fabricating helical gears and spur gears 
(see col. 2, lines 9-44). 

Regarding claim 47, Amateau and Ladousse are applied to the claim as stated 
previously. Amateau in view of Ladousse does not teach wherein the root/fillet region of 
the gear teeth are compacted with a rolling die having a tip radius from about 0.014 to 
about 0.018 inches. 

Ladousse teaches that the tool may have teeth (see cols. 1 1 -1 2). Ladousse 
teaches that the teeth are homologous to the gear being made (see cols. 11-12). Thus, 
the tip radius is a results-effective variable with regard to the geometry of the gear to be 
formed, and would have been optimized by one of ordinary skill in the art without undue 
experimentation. Applicant is further directed to MPEP 2144.05. 

5. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amateau in view of Ladousse as applied to the claims above, and further in view of 
Applicant's Admitted Prior Art. 

Regarding claim 25, it is well known in the art to combine sintering and hardening 
operations into an integrated operation. It is well known in the art to introduce a 
hardening or carburizing atmosphere during sintering. For example, Applicant has 
shown "atmospheric sintering" in Fig. 6 of the instant specification, which is directed to 
prior art powder metallurgy processes. It would thus be obvious to one of ordinary skill 
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in the art to use an integrated sintering and hardening operation during atmospheric 
sintering in order to save time and money in processing. 

Regarding claim 26, it is well known in the art to combine sintering, hardening 
and carburizing operations into an integrated operation. It is well known in the art to 
introduce a hardening or carburizing atmosphere during sintering. For example, 
Applicant has shown "atmospheric sintering" in Fig. 6 of the instant specification, which 
is directed to prior art powder metallurgy processes. It would thus be obvious to one of 
ordinary skill in the art to use an integrated sintering, carburizing and hardening 
operation during atmospheric sintering in order to save time and money in processing. 

6. Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amateau in view of Ladousse, in further view of U.S. Patent 4,972,735 issued to 
Torii et al. (hereinafter "Torii"). 

Amateau and Ladousse are applied to the claims as stated previously. Amateau 
and Ladousse do not specifically teach a method of making an intersecting axis gear, 
wherein the intersecting axis gear includes at least one of a straight bevel gear, a spiral 
bevel gear, a hypoid gear, a worm gear, and a worm-wheel gear. 

However, it would have been obvious to one of ordinary skill in the art to have 
made an intersecting axis gear with the invention. 

For example, Torii teaches a wrist assembly for an industrial robot (se Abstract). 
Torii teaches wherein the wrist assembly includes power transmission mechanism (see 
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Abstract). Torii further teaches wherein the power transmission mechanism includes a 
hypoid gear (see Abstract, Figure 2, Col. 2, or claim 2, for example). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to substitute a powder metal gear blank as taught by Ladousse for the hobbed gear 
blank disclosed in Amateau, because Ladousse teaches that the powder metal blanks 
are economical to produce (see col. 7), and to use the method to manufacture the 
hypoid gear of Torii in order to provide a gear for making an improved wrist assembly 
capable of obtaining a desired reduction gear ratio while decreasing the number of 
gears needed for transmitting power from the motor to the second wrist portion and the 
third wrist portion, as taught by Torii (see col. 2). 

7. Claims 35, 37-39 and 41 -46 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over U. S. Patent 6,779,270 issued to Sonti et al. (hereinafter "Sonti"), in 
view of Ladousse. 

Regarding claim 35, Sonti teaches the invention substantially as claimed. Sonti 
teaches in claim 1, 
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Sonti describes wherein the gear is a high-performance gear and meets the 
dimensional tolerances for AGMA gears (see cols. 4-5). Thus, the limitations of rolling 
to a shape from tooth tip to tooth root on both sides of the gear tooth so that the tooth 
has dimensional tolerances for power transmission gearing are met. 
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Sonti does not describe wherein the dies have a powder metal gear tooth 
finishing surface configured to geometrically finish the powder metal surface of each 
tooth during rolling. Sonti does not disclose that the near net shape blank is a powder 
metal blank. Sonti describes that the blank is " hobbed or otherwise formed using 
conventional techniques" (see cols. 4-5). 

Ladousse teaches a method of rolling gears from powder metal sintered blanks 
(see Abstract). Ladousse teaches that the method uses dies (tools) with a peripheral 
geometry designed to impart the appropriate shape to the powder metal blank (see cols. 
1 -3, cols. 1 1 -1 2). Ladousse teaches that this may be done with opposed dies (tools) 
(see cols. 3-6, Figs. 1-5). Ladousse teaches that the dies have the desired geometry in 
order to obtain the desired shape of the part (see col. 6). Ladousse teaches that the 
method may be used to size or finish the gear shape (see cols. 1 1 -1 2), thus meeting the 
limitation of each die having an outer peripheral powder metal gear tooth finishing 
surface configured to geometrically finish the powder metal surface of each tooth during 
rolling. Ladousse teaches that the use of sintered powder blanks is desirable because 
these are "very economical to produce" (see col. 7). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to substitute a powder metal gear blank as taught by Ladousse for the forged gear blank 
disclosed in Sonti, because Ladousse teaches that the powder metal blanks are 
economical to produce (see col. 7). 

The limitation of the gear teeth surfaces undergoing densification, plastic 
deformation, and strengthening as a result of the rolling and sliding operation. Would be 
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inherent in the process of Sonti shown above, if that step were performed as stated 
above on a powder metal gear blank (see MPEP §21 1 2). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM 
workpiece to collapse and to cause the workpiece to plastically deform. The closing of 
pores is further known to cause strengthening in powder metal workpieces. 

Regarding claim 37, additional steps (i) and (j) claimed by applicant would be 
inherent in the process of Sonti shown above, if that step were performed as stated 
above on a powder metal gear blank (see MPEP §21 12). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM 
workpiece to collapse and to cause the workpiece to plastically deform. 

Regarding claim 38, Sonti further discloses a process in claim 2: 
2. A auKho£ «« set forth & cieisa 1 sasMsas tb* 
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Regarding claim 39, Sonti further discloses a process in claim 3: 
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Regarding claim 41 , Applicant has stated in the specification, pages 22-23, that 
the difference between the technique as claimed for making the rolling dies and 
conventional techniques known in the art of making rolling dies is that "the die tooth 
profile maintains conjugacy in the root/fillet area of the gear tooth in addition to the area 
of active contact" (p. 22). Sonti teaches "in order to maintain a constant anguar velocity, 
it is therefore necessary to produce on the rolling dies a tooth profile which is conjugate 
to the finished gear during all phases of the engagement" (see col. 6, lines 55-59). 
Sonti further discloses steps (a)-(h) of claim 41 (see col. 6, line 24- col. 8, line 12). 

As for steps (i)-(p) of claim 41 , Sonti and Ladousse are applied to the claim as 
stated in the claim rejections above. 

Regarding claim 42, additional steps (q) and (r) claimed by applicant would be 
inherent in the process of Sonti shown above, if that step were performed as stated 
above on a powder metal gear blank (see MPEP §21 12). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM 
workpiece to collapse and to cause the workpiece to plastically deform. 
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Regarding claim 43, Sonti teaches the invention substantially as claimed in claim 
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Ladousse is applied to the claim as stated above. 

Regarding claim 44, additional steps (i) and (j) claimed by applicant would be 
inherent in the process of Sonti shown above, if that step were performed as stated 
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above on a powder metal gear blank (see MPEP §21 12). Compaction under high 
temperature (hot working) is well established in the art to cause pores of a sintered PM 
workpiece to collapse and to cause the workpiece to plastically deform. 
Regarding claim 45, Sonti further discloses in claim 7: 
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Ladousse is applied to the claim as stated in rejections above. 
Regarding claim 46, Sonti further discloses in claim 8: 
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Ladousse is applied to the claim as stated in rejections above. 



Applicant's arguments filed 5 December 2008 have been fully considered but 
they are not persuasive. 




Response to Arguments 
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Applicant has argued at pp. 16-18 of the Remarks filed 5 December 2008 that 
the disclosure of Ladousse of "homologous" teeth in the tooling used to form the gear 
"by definition do not have any die tooth profile modification which results in a rolling of 
the blank where the shape of the gear teeth is substantially different from the nominally 
involute gear tooth shape that is desired when rolling gear teeth." However, there is no 
such definition of the homologous teeth in Ladousse. Ladousse several times describes 
that the geometry of the shaping tools is designed in order to obtain the desired shape 
of the gear (see Summary, or col. 6 for example). Further, this is not what is claimed in 
the instant claims. In response to applicant's argument that the references fail to show 
certain features of applicant's invention, it is noted that the features upon which 
applicant relies (i.e., die tooth profile modification which results in a rolling of the blank 
where the shape of the gear teeth is substantially different from the nominally involute 
gear tooth shape that is desired when rolling gear teeth) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). Still further, applicant has stated that these features 
are known in the art, but has provided no evidence to support these statements, only 
argument. 

In the remarks of 5 December 2008, at page 18, applicant states, 

All that is disclosed in Ladousse with respect to final shaping is at column ii, lines 18-22 of 
Ladousse which recites that in a final phase 86 of operation (b), the load is then controlled 
(F) for one or more successive phases, so that its change continues to observe a 
predefined cycle, until a final relative position (Xb) of the tools and the part is reached 
which tallies with the final dimensions of the part "for this stage of manufacture." 
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Here, applicant has applied a quotation from column 6 of Ladousse to the 
information described in columns 11-12. The paragraph in column 6 describes that 
the part should be able to withstand the force imparted at each stage of its 
manufacture in order to create the desired deformation at said stage. The description 
of cols. 11-12 describes the step of rolling the gear, including "a final sizing phase," 
as was cited in the rejection. Applicant has stated that the final sizing relates only to 
roundness of the gear. However, such is not the case. Ladousse explicitly states 
that roundness is an example of the dimensional criteria that may be met. 

Applicant argues that the gear made by the method of Ladousse would require 
further processing, such as a finish machining operation. The examiner notes that 
these features are not described by Ladousse. Applicant states that the teaching of 
Ladousse that excessive work hardening should be avoided provides evidence that a 
further hardening step would be required. However, Ladousse explicitly teaches that 
work hardening occurs, and simply teaches that excessive work hardening is avoided 
such that it is possible to plastically deform the blank at loads that will not destroy the 
blank (see cols. 12-13). Ladousse further teaches that the work hardening inevitably 
occurs, is carefully controlled, and that it may be desirable in some cases (see cols. 
8-10 and 12-13). 

Applicant has stated that the method of Ladousse would not be capable of 
meeting the dimensional tolerances required for power transmission components. 
However, applicant has provided no evidence to support these statements, only 
argument. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER KESSLER whose telephone number is 
(571)272-6510. The examiner can normally be reached on Mon-Fri, 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art 
Unit 1793 

csk 



